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 Lidar Acquisition  

1.1 Acquisition 
The Atlantic Group, LLC (Atlantic) has successfully completed lidar acquisition for the Alabama AGIO & ADECA 12 County 
Lidar Area of Interest (AOI).  Lidar for this AOI was acquired in thirty-eight (38) flight missions completed on March 15th, 
2017. The project area encompasses 5,661,039 acres, 22,909 square kilometers or 8845 square miles. 

1.2 Acquisition Status Report 
Upon notification to proceed, the flight crew loaded the flight plans and validated the flight parameters.  !ǘƭŀƴǘƛŎΩǎ 5ƛǊŜŎǘƻǊ 
of Flight Operations contacted air traffic control and coordinated flight pattern requirements.  Lidar acquisition began 
immediately upon notification that control base stations were in place.  During flight operations, the flight crew monitored 
weather and atmospheric conditions. Lidar missions were flown only when no condition existed below the sensor that 
would affect the collection of data.  The pilot constantly monitored the aircraft course, position, pitch, roll, and yaw of the 
aircraft.  The sensor operator monitored the sensor, the status of the GNSS constellations, and performed the first QC 
review during acquisition.  The flight crew constantly reviewed weather and cloud locations.  Any flight lines impacted by 
unfavorable conditions were marked as invalid and re-flown at an optimal time. 

1.3 Acquisition Details 
Atlantic acquired thirty-Eight (38) passes of the AOI as a series of perpendicular and/or adjacent flight-lines. Differential 
GNSS unit in aircraft recorded sample positions at 2 Hz or more frequency. Lidar data was only acquired when a minimum 
of 6 satellites were in view. 

Atlantic lidar sensors are calibrated at a designated site located at the Fayetteville Municipal Airport (FYM) in Fayetteville, 
TN and are periodically checked and adjusted to minimize corrections at project sites. 

1.4 Project Purpose 
The primary purpose of the lidar survey was to establish measurements of the bare earth surface, as well as top surface 
feature data for providing geometric inputs for modeling, other numerical modeling and economic related assessments. 
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1.5 Lidar Flight-line Orientation  
The following graphic represents the alignment of the project area of interest (AOI) and the flight-lines executed to provide 
AOI coverage. 

 
Figure 1: Trajectories as flown by Atlantic 
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1.6 Acquisition Equipment 
Atlantic operated a Partenavia S.P.A P 68 C/TC (N775MW) outfitted with a Leica ALS70-HP lidar system during the 
collection of the project area. Table 1 represents a list of the features and characteristics for the Leica ALS70-HP lidar 
system: 

!ǘƭŀƴǘƛŎΩǎ {ŜƴǎƻǊ Characteristics 

Leica ALS70-HP 

Manufacturer Leica 

Model ALS70 - HP 

Platform Fixed-Wing 

Scan Pattern Sine, Triangle, Raster 

Maximum Scan Rate (Hz) 

Sine 200 

Triangle 158 

Raster 120 

Field of View (°) 0 - 75 (Full Angle, User Adjustable) 

Maximum Pulse rate (kHz) 500 

Maximum Flying height (m AGL) 3500 

Number of returns Unlimited 

Number of Intensity Measurements 3 (First, Second, Third) 

Roll Stabilization (Automatic Adaptive, °) 75 - Active FOV 

Storage Media Removable 500 GB SSD 

Storage Capacity (Hours @ Max Pulse Rate) 6 

Size (cm) 
Scanner 37 W x 68 L x 26 H 

Control Electronics 45 W x 47 D x 36 H 

Weight (kg) 
Scanner 43 

Control Electronics 45 

Operating Temperature 0 - 40 °C 

Flight Management FCMS 

Power Consumption 927 @ 22.0 - 30.3 VDC 

Table 1: Atlantic Sensor Characteristics 
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1.7 Lidar System Acquisition Parameters 
     Table 2 ƛƭƭǳǎǘǊŀǘŜǎ !ǘƭŀƴǘƛŎΩǎ ǎȅǎǘŜƳ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ƭƛŘŀǊ ŀŎǉǳƛǎƛǘƛƻƴ ƻƴ ǘƘƛǎ ǇǊƻƧŜŎǘΦ 

Lidar System Acquisition Parameters 

Item Parameter 

System Leica ALS-70 HP 

Nominal Pulse Spacing (m) 0.64 

Nominal Pulse Density (pls/m²) 2.47 

Nominal Flight Height (AGL meters) 2300 

Nominal Flight Speed (kts) 

 

120 

Pass Heading (degree) 0 

Sensor Scan Angle (degree) 45 

Scan Frequency (Hz) 32. 

Pulse Rate of Scanner (kHz) 253.4 

Line Spacing (m) 1,318 

Pulse Duration of Scanner (ns) 4 

Pulse Width of Scanner (m) 0.44 

Central Wavelength of Sensor Laser (nm) 1064 

Sensor Operated with Multiple Pulses Yes 

Beam Divergence (mrad) 0.22 

Nominal Swath Width (m) 1740 

Nominal Swath Overlap (%) 20 

Scan Pattern Triangle 

Table 2: Atlantic Lidar System Acquisition Parameters 
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1.8 GNSS Reference Station(s) 
Twenty (20) Continuously Operating Reference Stations (CORS) and fourteen (14) Alabama Department of Transportation 
(ALDOT) station was used to control the lidar acquisition for the project area. The coordinates provided in Table 3 below 
are in NAD83 (2011), Geographic Coordinate System, Ellipsoid, Meters. 

GPS Reference Station Coordinates 

Designation Type PID Latitude (N) Longitude (W) Elevation 

AL10 ALDOT   34 26 05.97429 086 16 05.44101 168.471 

AL13 ALDOT   34 36 12.74060 085 55 50.73908 388.895 

AL15 ALDOT   33 59 24.87943 086 04 46.40518 144.121 

AL20 CORS DI2224 34 42 37.12915 087 39 45.73609 133.182 

AL23 ALDOT   34 08 54.84687 087 57 13.02166 142.491 

AL30 CORS DI2226 33 31 56.44064 086 51 12.26529 149.807 

AL35 CORS DL7329 33 09 54.40826 086 45 24.56420 147.703 

AL46 ALDOT   32 19 32.45950 085 09 37.96872 118.768 

AL4A ALDOT   32 57 43.53871 086 00 24.52759 210.037 

AL50 CORS DI2228 33 10 04.68517 087 30 05.42637 99.220 

AL55 ALDOT   32 42 41.33436 087 36 56.10296 63.554 

AL60 CORS DI3824 32 24 40.92351 086 16 13.94708 46.063 

AL81 CORS DN9085 32 34 32.54496 088 10 54.29720 22.463 

AL82 CORS DM3483 32 15 26.78467 087 37 32.93023 27.118 

AL83 ALDOT   31 59 40.69655 087 19 59.87789 45.648 

ALBE CORS DM3487 34 28 31.49761 087 51 52.36634 227.761 

ALBU CORS DM5367 32 04 53.89574 088 13 59.33198 18.222 

ALC1 ALDOT   33 15 44.17849 088 05 43.40437 59.277 

ALCE CORS DM3489 32 56 45.62114 087 09 02.27419 57.583 

ALCH ALDOT   31 27 03.54641 088 11 45.15225 24.221 

ALCU CORS DM3965 34 10 47.51409 086 50 41.52983 224.150 

ALDS CORS DM5960 34 08 53.40799 087 24 17.49204 227.554 

ALFA CORS DM3493 33 41 06.74504 087 49 45.50930 90.500 

ALGR ALDOT   31 49 44.48244 086 37 02.74060 116.337 

ALJA CORS DM3971 33 49 54.79664 087 16 39.26514 85.633 

ALNC CORS DM2662 34 40 52.58348 087 18 33.99419 158.085 

ALSE CORS DM3975 32 26 50.68920 087 00 42.37672 31.121 

ALSP ALDOT   34 25 05.08146 087 10 19.32663 175.120 

ALWB ALDOT   30 24 56.51310 087 49 35.37471 -21.941 

GTAC CORS DG5771 34 42 39.82636 086 39 12.28466 194.331 

HGIS CORS DK7412 34 43 41.17629 086 35 12.06178 177.731 

MSBV CORS DP1253 34 39 56.46132 088 33 51.48409 129.908 

MSME CORS DL7333 32 22 03.02207 088 43 56.77907 103.230 

MSPE CORS DO8516 33 47 52.33113 088 39 30.10859 76.640 
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Table 3: GNSS Reference Station Coordinates 

 

 
Figure 2: GNSS Reference Station(s) 



 

United States Geological Survey, Alabama AGIO & ADECA 12 County Lidar 
Aerial Lidar Report, 16079 & 16082 

October 2017 

8 | P a g e 

 

 

1.9 Airborne GNSS Kinematic 
Differential GNSS unit in aircraft collected positions at 2 Hz. Airborne GNSS data was processed using the Inertial Explorer 
(version 8.60.6717) software. Flights were flown with a minimum of 6 satellites in view (10° above the horizon). 

For all flights, the GNSS data can be classified as good, with residuals of 3cm average or better but none larger than 10cm 
being recorded. 

Data collected by the lidar unit is reviewed for completeness, acceptable density and to make sure all data is captured 
without errors or corrupted values. In addition, all GNSS, aircraft trajectory, mission information, and ground control files 
are reviewed and logged into a database. 

GNSS processing results for each lift are included in Section 5: GNSS Processing. 
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 Lidar Processing  

2.1 Lidar Point Cloud Generation 
Atlantic used Leica software products to download the IPAS ABGNSS/IMU data and raw laser scan files from the airborne 
system. Waypoint Inertial Explorer is used to extract the raw IPAS ABGNSS/IMU data, which is further processed in 
combination with controlled base stations to provide the final Smoothed Best Estimate Trajectory (SBET) for each mission. 
¢ƘŜ {.9¢Ωǎ ŀǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ Ǌŀǿ ƭŀǎŜǊ ǎŎŀƴ ŦƛƭŜǎ ǘƻ ŜȄǇƻǊǘ ǘƘŜ Lidar ASCII Standard (*.las) formatted swath point 
clouds. 
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Figure 3: Lidar swath data showing complete coverage 
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2.2 Coordinate Reference System 
Horizontal Datum:  North American Datum of 1983 (2011) 
Coordinate System:  Universal Transverse Mercator Zone 16 North 
Vertical Datum:   North American Vertical Datum of 1988 
Geoid Model:   Geoid12B 
Units of Reference:  Meters 

2.3 Lidar Point Cloud Statistics 
Table 4 illustrates the overall lidar point cloud statistics for this project. 

Point Cloud Statistics 

Category Value 

Total Points 131,424,407,666 

Nominal Pulse Spacing (m) 0.6361 

Nominal Pulse Density (pls/m²) 2.47 

Nominal Pulse Spacing (ft) 2.0869 

Nominal Pulse Density (pls/ft²) 0.23 

Total Aggregate Points 118,817,113,422 

Aggregate Nominal Pulse Spacing (m) 0.5528 

Aggregate Nominal Pulse Density (pls/m²) 3.27 

Aggregate Nominal Pulse Spacing (ft) 1.8135 

Aggregate Nominal Pulse Density (pls/ft²) 0.30 
Table 4: Lidar Point Cloud Statistics 

2.4 Expected Horizontal Positional Error 
As described in Section 7.5 of the ASPRS Positional Accuracy Standards for Digital Geospatial Data the horizontal errors in 
lidar data are largely a function of GNSS positional error, INS angular error, and flying altitude. Therefore, lidar data 
collected with GNSS error of 8cm and the IMU error of 0.00427 degrees at an altitude of 2,000m; the expected radial 
horizontal positional error will be RMSEz = 29.0cm. 
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2.5 Smooth Surface Repeatability (Intraswath) 
Departures from planarity of first returns within single swaths in non-vegetated areas were assessed at multiple locations 
with hard surface areas (parking lots or large rooftops) inside the project area. Each area was evaluated using signed 
difference rasters (maximum elevation ς minimum elevation) at a cell size equal to 2 x ANPS, rounded to the next integer. 
The following graphic depicts a sample of the assessment. 

 
Figure 4: Smooth Surface Repeatability ƻŦ ҖсŎƳ 

 

 

 

 

 

 

 

 

 

 

 

 




































































